Antitumor activity of DNA vaccines based on the human papillomavirus-16 E7 protein genetically fused to a plant virus coat protein.
DNA vaccination represents an attractive strategy for cancer immunotherapy combining vaccine stability, cost-effectiveness, and safety. However, a major problem of genetic vaccination is the limited potency, due to intrinsic lack of amplifying and spreading abilities in vivo and to the suboptimal intracellular processing/presentation of tumor antigens. We explored the therapeutic antitumor potency of DNA vaccines based on a mutated, nontransforming form of the E7 gene (E7GGG gene) of human papilloma virus 16 (HPV-16) fused, with or without a linker, to the potato virus X (PVX) coat protein sequence (PVX-CP). Transfection of mammalian cells demonstrated expression of the E7GGG protein, while the fusion proteins were detected only in the presence of proteasome inhibitors, suggesting increased instability and faster degradation via the proteasome. The DNA fusion vaccines, administered intramuscularly to C57BL/6 mice after challenging with a tumorigenic dose of E7-expressing TC-1 cells, inhibited the growth of tumors in vivo better than the E7GGG gene alone and induced both humoral and cell-mediated immune responses. Therefore, fusion of the HPV-16 E7GGG gene with a plant virus coat protein gene might be a valid strategy to induce antitumor immunity in a safe setting by a novel genetic vaccine targeting cervical carcinoma.